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1 INTRODUCTION

This document describes the procedures used to sample PM2 s (particulate matter that has an
aerodynamic diameter of 2.5 micrometers or less) by the Washington State Department of
Ecology Air Quality Program. A Partisol FRM® Modd 2000 Single Channel Sampler draws a
known volume of ambient air a a congtant flow rate through a size-sdlective inlet followed by a
WINS Impactor (particle size separator). Particlesin the PM2 s size range are then collected on
a Teflon® filter during a specified 24-hour sampling period. Each sample filter isweighed
before and after sampling to determine the net weight (mass) gain of the collected PM2.5 sample.
This mass concentration is reported as micrograms per cubic meter at ambient conditions. The
reference method for PM2.s sampling is given in the Code of Federal Regulations (40 CFR 50,

Appendix L).

This document is intended to be used together with the sampler-specific information and
ingtructions provided by the manufacturer of the PM2.5 sampler in the sampler’s operation or
indruction manud.

1.1 Principlesof Operation.

Figure 1.1 is a schematic drawing showing the inlet heed of the PM2.s sampler. Theinletis
designed to remove particles with aerodynamic diameter greater than 10 mm and to send the
remaining smaler particles to the next sage. Figure 1.2 depicts the WINS impactor that
removes particles greater than 2.5 nm and alows 2.5 nm in diameter and smdler particlesto be
collected on a Teflon® filter surface. The design flow rate through theinlet is 16.7 liters per
minute.

The Partisol FRM® Moded 2000 Single channd Air Sampler uses afilter cassette mounted in a
snglefilter tray for essy filter exchange and trangport. The tray minimizes the chances of fingers
coming into contact with the samplefilter.
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Figure1-1 Exploded Cross-Sectional View of The PM 25 Sampler Inlet Head



PM2.5 Single Channel Sampler Procedure

[ ‘ impactor Housing, Upper

l g e———— O-ring

Impactor Well, Upper
m:mz—d O-ring

- L_J | ——— impactor Well, Lower

k )/ Impactor Housing, Lower

<
=

O-ring

< O-ring

Filter Housing, Upper

( q] < 0O-ring

Filter Cassette
Y Ty

Figure 1-2 Exploded Cross-Sectional View of The PM 2.5 Impactor Well and Filter
Holder



PM. 5 Single Channel Sampler Procedures

2 EQUIPMENT & SUPPLIES
Partisol FRM Modd 2000 Single Channed Air Sampler.

Additiona sampler parts and supplies conssting of WINS impactors, impactor ail,
37mm glass impactor filters, filter cassettes, inlet O-rings, filter carrier/trays.

47mm Teflon filters.

Filter carrier transportation cooler equipped with thermometer.
Cdlibration equipment as defined in Section 3.0.

Laboratory equipment as defined in Section 5.0.

Miscellaneous hand tools, miscellaneous sampler spare parts including additiond
gaskets/sedls, soft brushes and cotton swabs, calculator, Kimwipes, and worksheets.

L ogbook

3 CALIBRATION & VERIFICATION PROCEDURES

This section describes the procedures involved in verifying and calibrating the temperature,
pressure and flow sensorsincorporated in the Partisol FRM Modd 2000 Sampler. In addition,
this section describes the procedure for performing aleak check. Requirements for calibration
of sampling network by U.S. EPA can be found in 2.12 Qudity Assurance Handbook, Section
6.

Because PM2.s concentration standards are not available for determining calibration
relationships, individual components of the sampling method must be cdlibrated to ensure
integrity of reported data.

3.1 Discussion Of Flow-Rate M easurement And General Aspects Of The PM 25
Single Channéd Air Sampler Calibration

The sampler’s mass flow controller operates under the control of the sampler’s microprocessor
and maintains the sample air stream at a congtant volumetric flow rate of 16.67 L/min. through
the use of ambient temperature and pressure sensors.

The cdibration of the mass flow controller is achieved by cdibrating the flow rate with aNIST
tracegble flow device. The temperature sensor is calibrated with aNIST traceable thermometer
while the pressure sensor is calibrated using a barometer tracegble to alaboratory grade Fortin
mercury barometer.

If there is a datalogger on the Site then it will be used to maintain and verify accurate time on the
Partisol FRM Mode 2000 samplers. Otherwise the time on the telemetry system time will be
used to maintain and verify accurate time on the Partisol FRM samplers.

3.2 Badc Calibration Procedure For A Partisol FRM Model 2000 Single channel Air
Sampler

3.2.1 Calibration Equipment

A flow rate transfer standard (bubble meter, orifice) with proper cdibration traceable to
NIST. Theflow rate transfer standard must have an accuracy of £2%.

4
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An associated manometer with a0 to 10 inch range and minimum scale divisons of 0.1
inches.

A thermometer capable of accurately measuring temperature over the range of -30 to
50°C (243 to 323°K) to the nearest + 0.1°C and referenced to an NIST thermometer
within £ 0.5 °C & least annudly.

A portable, aneroid barometer (e.g., aclimber's or engineer's altimeter), capable of
accurately measuring ambient barometric pressure within = 1 mm Hg resolution and
referenced within £5 mm Hg to a barometer referenced to aNIST standard.

Sampler Cdibration Data Shest, Table 4-2.
A deanfilter

3.2.2 Veification Procedures

The following describes the procedures involved in verifying the cdibration of the Partisol FRM
Model 2000 Sampler.

Note: It isimportant that the verification described in this section be performed in the order
presented.

The sampler dlows access to the Audit Screen used in the verification procedures in this section
only if itisin the “Stop” mode, as shown in the upper right-hand corner of the Main Screen on
the sampler.

To veify any parameters while in the Sampling or Wait Modes, press <F4: Run/Stop> > to
switch to Stop mode.

3.2.3 Verifying Ambient Air Temperature
Perform a verification of the ambient air temperature in the Audit modein the following
manner:

1) Press<F5: Audit> when in the Setup Screen to access the Audit Screen.

2) The ambient temperature sensor islocated in the radiation shidld mounted on the Sde of the
unit. Determine the current temperature (°C) at the ambient temperature sensor positioned
on the sample tube of the hub using an externd thermometer

3) Veify that the vaue for temperature displayed for “Temperature’ in the Audit Screenis
within £4°C of the measured temperature.

If thisis not the case, perform the temperature caibration procedure described in Section 3.2.5.

3.2.4 Calibration Procedures

It isimportant that the procedures described in this section be performed in the order
in which they appear.
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To cdibrate any parameter, the sampler must bein Stop mode, press <F4: Run/Stop> to
switch to Stop mode.

3.25 Ambient Air Temperature Calibration

Cdibration of the Partisol FRM is done only in the Stop Operating Mode.
Perform cdibration of the ambient air temperature in the following manner:
1) Press ESC until the Main Screen appears.

2) The sampler must be in the “ Stop” operating mode to perform atemperature caibration. If
the sampler is currently in the “Run” operating mode, as shown in the upper right-hand corner of
the Main Screen, press <F4: Rur/ Stp> to enter the “ Stop” operating mode.

3) Press <F5: Setup> and then press <F2: Cdib> when in the Main Screen to accessthe
Cdlibration Screen

4) The ambient temperature sensor is located in the radiation shield mounted on the Sde of the
unit. Determine the current temperature (°C) at the ambient temperature sensor mounted on the
sample tube of the sampler using an externd thermometer.

5) Press <F1: Edit> to enter the Edit Mode, and move the cursor to the “Act” (actud) column
in the row labeled “AmbT.”

6) Enter the current ambient temperature (°C) and press <ENTER> to leave the Edit Mode.
Use the <F6: +/-> (Shift F1) key to enter negative temperatures when in the Edit Mode.

7)When the actua temperature is entered, the system'’s microprocessor automatically computes
“Span” for the ambient temperature. Note this number in the logbook for future reference.

NOTE: If the instrument has been reset and you have recorded the vaue of *“ Span” for the
ambient temperature, you may enter it directly in the * Span” column when in the Edit Mode.

3.2.6 Verifying Filter Temperature
Perform the filter temperature verification in the following manner:
1) Press <F5: Audit> when in the Setup Screen to access the Audit Screen .

2) Determine the current temperature (°C) at the location of the samplefilter in the Sampler
using an externd thermometer.

3) Verify that the value for temperature displayed for “Filt Temp” in the Audit Screen iswithin
+4 °C of the measured temperature.

If thisis not the case, perform the filter temperature cdibration procedure described in Section
3.2.7.
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3.2.7 Filter Temperature Calibration
Perform filter temperature cdibration in the following manner:
1) Press ESC until the Main Screen appears.

2) The sampler must bein the “ Stop” operating mode to perform atemperature cdibration. If
the sampler is currently in the “Run” operating mode, as shown in the upper right-hand corner of
the Main Screen, press <F4: Run/Stp> to enter the “ Stop” operating mode.

3) Press <F5: Setup> and then press <F2: Cdib> when in the Main Screen to accessthe
Cdlibration Screen

4) Determine the current temperature (°C) at the location of the samplefilter in the Sampler
using an externd thermometer.

5) Press <F1: Edit> to enter the Edit Mode, and move the cursor to the “Act” (actud) column
inthe row labeled “HItT.”

6) Enter the current ambient temperature (°C) and press <ENTER> to leave the Edit Mode.
Use the <F6: +/-> key to enter negative temperatures when in the Edit Mode.

7) When the actuad temperature is entered, the system's microprocessor automatically computes
“Span” for thefilter temperature. Note this number in the log book for future reference.

NOTE: If theingtrument has been reset and you have recorded the vaue of “ Span” for the
ambient temperature, you may enter it directly in the “ Span” column when in the Edit Mode,

3.2.8 Verifying Ambient Pressure
Verify the ambient pressure in the following manner:
1) Press<F5: Audit>when in the Setup Screen to access the Audit Screen.

2) Determine the current ambient station pressure in mm Hg (absolute pressure, not corrected
to sealeve).

3) Vaeify that the vduefor “Amb Pres’ in the Audit Screen iswithin £10mm Hg of the
measured ambient pressure.

If thisis not the case, perform the pressure calibration procedure described in Section 3.2.9.
3.2.9 Ambient Pressure Calibration
Perform ambient pressure calibration in the following manner:

1) Press ESC until the Main Screen .



PM. 5 Single Channel Sampler Procedures

2) The sampler must be in the “ Stop” operating mode to perform atemperature caibration. If
the sampler is currently in the “Run” operating mode, as shown in the upper right-hand corner of
the Main Screen, press <F4: Run/Stp> to enter the “ Stop” operating mode.

3) Press <F5: Setup> and then press <F2: Cdib> when in the Main Screen to accessthe
Cdibration Screen.

4) Determine the current ambient station pressure in mm Hg (absolute pressure, not corrected
to sealevd).

5) Press <F1: Edit> to enter the Edit Mode, and move the cursor to the “Act” (actua) column
intherow labeled “Pres”

6) Enter the current ambient pressure (mm Hg) and press <ENTER> to |leave the Edit Mode.

7) When the actua pressure is entered, the system's microprocessor automeatically computes
“Span” for the ambient pressure. Note this number in the logbook for future reference.

NOTE: If the instrument has been reset and you have recorded the vaue of * Span”
for the ambient pressure, you may enter it directly in the“ Span” column whenin
the Edit Mode.

3.2.10 External Leak Check

Perform aleak test on the sampler as described below. To ensure leak tightness, afilter cassette
containing anew 47 mm filter must be ingdled. Press <F5: Audit> when in the Setup Screen to
access the Audit Screen.

1) Carefully removethe 1%. stage size-sdective inlet from the sampler.

2) Ingdl afilter cassette containing anew 47 mm filter.

3) Ingdl the How Audit Adapter on the end of the sample tube.

4) Turnontheflow vave by pressng <F2: Vave> when in the Audit Screen

5) Turn on the pump by pressing <F3: Pump>.

6) Shut off the valve on the FHow Audit Adapter.

7) Shut off the flow to the flow contraller assembly by turning the manua shut off vave
atached to the large ar filter on the left Sde of the manifold in the hub.

8) Record the reading on the vacuum gauge once it isstable. This should reed at least 15
(381 mm Hg).

NOTE: To convert from inches Hg to mm Hg, multiply by2.54.

9) Shut off the flow to the pump by turning the other manua shut off vave (pump manua
valve) located on the bottom of the manifold in the hub.
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10) Record the reading on the vacuum gauge 30 seconds after the pump vaveis closed. This
reading should not drop more than 8.5 inches of Hg during this 30 second period. This
corresponds to aleak of 80 mi/min. If thisis not the case, trace theinterna (and externd)
flow paths to identify problemsin tubing or connections.

11) Open the flow contraller manud vave and pump manud valve that were closed in steps 7
and 9 above.

12) Open the valve of the How Audit Adapter, and remove this hardware from the sampler
being checked. Replace the Sze-sdective inlet.

3.2.11 Internal Leak Check
Perform an interna leak test of the Partisol FRM Sampler in the manner described below.

NOTE: To ensure that there are no lesks afilter cassette containing a47mm Leak Check metdl
disk mugt be ingdled in the hardware.

1) Clean the lesk check disk with cloth and acohol to remove any oil or other materid.
Reassemble the cassette and place the meta disk in it and then insert the filter cassette
containing aleak check disk into the sampling position.

2) Turn on the flow vave by pressng <F2: Vave> when in the Audit Screen.
3) Turn on the pump by pressing <F3: Pump>.

4) Shut off the flow to the flow controller assembly by turning the manud shut off vave
atached to the large air filter on the left sSde of the manifold in the hub.

5) Shut off the flow to the pump by turning the other manud shut off vave (pump manud
valve) located on the bottom of the manifold in the hub. Turn off the pump by pressing
<F3: Pump>.

6) This reading on the vacuum gauge 30 seconds after the pump valveis closed must be
recorded in the Table 4-4 Thisreading should not drop more than 8.5 inches of Hg
during this 30 second period.

7) Press <F2: Vave> and open the flow control manud vave and the pump manud vave.

8) Remove the leak check disk from thefilter cassette.

3.2.12 Flow Verification

Flow verification must be done after the temperature verification, pressure verification and
externd leak check has been performed. Perform the flow verification procedure below in the
fallowing manner:

1) Press<F5: Audit> when in the Setup Screen to access the Audit Screen.
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2) Ingal afilter cassette containing anew 47 mm filter into the filter holder of the sampler. This
filter will be thrown away at the end of this flow audit.

3) Carefully remove the Sze-sdective inlet from the sampler.

4) Ingdl the FHow Transfer Standard to the end of the sample tube of the sampler, with its
vave open.

5) If usng the FTS confirm that the FTS cdibration constants m and b are entered in the Setup
Screen. Press <ESC> to display the Setup Screen and press<F1 : EDIT>. Scroll down to the
FTS CONST mfiedd and enter them and b congtant from the FTS Cdlibration sheet and press
Enter.

6) Press <F5:Audit> to return to the Audit Screen.
7) Turn on the pump by pressing <F3: Pump>, and then press <F2:Vave>.

8) If usang the How Transfer Standard, press <F1. Edit>, then enter the pressure drop (inches
H20), press Enter. The sampler will automaticaly cdculate the flow in I/min.

7) Determine the flow in units of actud (volumetric) I/min using the externd flow meter and

verify that it matches the vaue displayed for flow in the “Cac” column of the Cdlibration Screen

to within +4%. Record in the Table4-4 PM,, . 2000 Sampler QC Check Data Shest.
If thisis not the case, perform the flow calibration procedure described in Section 3.2.13.

8) Return to the Main Screen by pressing <ESC> twice.

9) Regtore the sampler to its origina state by removing the flow metering hardware and re-
ingaling the Sze sHlective inlet on the sample tube of the hub. Remove the filter casseite, and
throw away the filter ingaled in it.

3.2.13 Flow Calibration

Perform the temperature cdibration, pressure calibration and leak checks described above
before executing the flow calibration procedure below. Fow cdibration is required whenever
the sampler has been transported or any € ectormechanica maintenance has been performed or

if the flow deviates from the set flow by + 4%. The sampler must be calibrated once per
caendar year.

3.2.13.2 Five Point Flow Calibration

Perform the five-point flow caibration in the following manner:

1) Return the sampler to the Main Screen.

2) Thedevice must bein the“Stop” operating mode to perform afive point flow cdibration. If
the sampler is currently in the “Run” operating mode, as shown in the upper right-hand
corner of the Main Screen, press <F4: Run/Stp> to enter the “Stop” operating mode.

3) Caefully remove the Sze-Hective inlet from the sampler.

10
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4) Inddl afilter cassette containing a47 mm filter into the filter holder of the sampler. Thisfilter
will be thrown away at the end of thisflow cdibration.

5) Display the Fow Calibration Screen by pressing <F5: Setup> and then press <F2: Cdib>
and then press <F2: HowCa> when in the Main Screen.

6) If uang the How Trandfer Standard indal the FTSto the end of the sample tube of the
sampler, with its vave open.

7) Confirm that the FTS calibration congtants m and b are entered in the Setup Screen. Press
<ESC> to display the Setup Screen and press<F1: EDIT>. Scroll downtothe FTS
CONST m field and enter them and b congtant from the FT'S Cdlibration sheet and press
Enter.

8) Press<F2:Cdib> to begin the five-point flow cdibration.

9) With the pump turned off, the sampler first computes the How Offset vaue before
automatically starting the pan cdibration using five flow rates around the default sample
flow rate of 16.7 [/min.

10) Determine the flow in actud I/min using the externd flow meter. If using the Streamline
FTS How Trandfer Standard, enter the pressure (inches H20) in the FTS Presfield by
pressng <FL:Edit>, input the vaue using the keypad, press Enter. The sampler will
cdculae the volumetric flow in I/min.

11) The unit then operates at flow rates of 16.7, 17.5, 15.8, 18.3 and 15.0 I/min. in succession.
If usng the Streamline FTS Flow Transfer Standard, the sampler will automaticaly enter
the cdculated flow into the ACT field and compute “ Span” which is the span offset for the
mass flow controller. Note the span in the logbook for future reference.

12) If usng ancther flow measurement device the operator must manualy enter the volumetric
flow in the ACT fidd by pressing <F1: Edit> to enter the Edit Mode, and move the cursor
tothe*Act” (actud) column in the row labeled “How.”

13) Enter the flow determined by the externa flow meter and press <ENTER> to |eave the Edit
Mode. This causes the microprocessor to compute “ Span,” which is the span offset for the
meass flow sensor. Note this number in the log book for future reference.

NOTE: If the instrument has been reset and the vaue of *“ Span” for the ambient pressure has
been recorded, it can be directly entered in the “ Span” column when in the Edit Mode.

14) Return to the Main Screen by pressing <ESC> three times.

15) Restore the sampler to its original state. Remove the filter cassette from the sampler and
discard the ingdled filter.

3.3 Sampler Calibration Frequency

To ensure accurate measurement of the PM2.s concentrations, calibrate PM2.s samplers upon
receipt. Table3.1, Table 3.2 and Table 3.3 below summarize the cdibration, verification and

11
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maintenance frequencies. Table 3.2 and 3.3 are to be used for quality control purpose and kept
on gte.

Table 3-1 Calibration And Verification Check Intervals

Parameter Recommended interval

Single point flow rate verification Every 4 weeks
Flow rate multi-point verification On ingdlation, then annualy or when one point fallure
Flow rate Cdlibration If multi-point verification failure

Temperaure verification (Ambient ar Every 4 Weeks
inlet sensor and filter temperature

sensor
Temperature Cdibration Oningdlation, If verification falure and annudly
Pressure verification Every 4 weeks

Pressure cdibration Oningdlation, then annudly or if out of soecs.

The sampler dso needs to be calibrated after any electromechanica repairs that might affect
sampler cdibration and if the sampler is transported.

12
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Table3-2 PM 252000 Sampler Annual Performance And Maintenance Check Sheet

Frequency Jan | Feb | Mar | April | May | June | July | Aug | Sept | Oct | Nov | Dec Acceptance
Criteria
One Point Flow Rate Oncein 4 Weeks + 4% of the
Verification Transfer Standard
Flow Rate multi-point UYear Orif One + 4% of the
Verification Point Failure Transfer Standard
Flow Rate Calibration If Multi-Point + 4% of the
Failure Transfer Standard
Temperature Multi-point | 1/Year + 2°C of Standard
Verification
Temperature Calibration | If Multi-Point + 2°C of Standard
Failure
Pressure Verification Oncein 4 Weeks +10 mm Hg
Pressure Calibration UYear +10 mmHg
Clock/timer Verification Oncein 4 Weeks 1 min/month
Disassemble, Inspect Oncein 4 Weeks
and Clean Sample Inlet
Clean Interior of Sample | Oncein 4 Weeks

Case

14
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Table 3-3 PM 2.5 2000 Sampler Quarterly Performance And Maintenance Check Sheet

Par ameter Frequency Initial and date boxes after each check is completed Nominal
Value
Externa Lesk Check Every 5 Sampling 80 ml/min
Events 85" Hg/ 30
seconds
Internal Leak Check Annually & after 80 ml/min
major maintenance 85" Hg/ 30
seconds
One-point Temperature | Oncein 4 Weeks +4°C of
Verification Standard
Water Collector Bottle | Every 5 Sampling
Inspection Events
Impactor Well Cleaning | Every 5 Sampling
and Oiling Events

15
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4  FIELD OPERATIONS

This section presents information pertinent to the routine operation of a PM2.s sampling Site. It covers an array
of topics, ranging from initia Ste selection to fina data documentation.

4.1 Siting Requirements

4.1.1 ProbeHeight

4.1.1.1 Microscale

The sampler inlet for microscale PM2. s samplers must be 2-7 meters above ground level.
4.1.1.2 Middleor larger scale

The required height of the air intake for middle or larger scdesis 2-15 meters.

4.1.2 Horizontal Spacing for Obstructions

4.1.21 Microscale

A minimum of 2 meters separation from walls, parapets, penthouses etc. No furnaces or flues should
be nearby.

The sampler must be at least 10 meters from the dripline of trees and if possibleit is recommended that
the sampler be placed 20 meters from the dripline.

The sampler must be located away from obstacles such as buildings and trees that act as an obstruction,
so that the horizonta distance between the obstacles and the sampler is at least twice the height that the
obstacle protrudes above the sampler. For example, if the obstacle protrudes 15 meters above the
sampler then the distance between the obstacle and the sampler must be at least 30 meters.

There must be an unregtricted airflow in an arc of a least 270-degree around the sampler except for
Street canyon Sites.

4.1.2.2 Middleor larger scale
Stations not meeting these criteriamay be classified as micro or middle scale.
4.1.3 Spacing from Roads

4.1.3.1 Microscale: For microscae station, the sampler must be between 5 and 15 meters from the mgor
roadway. For adreet canyon Site the location must be between 2 and 10 meters from the roadway.

4.1.3.2 Middlescale and Neighborhood scale: Figure 4.1 provides guidance on the recommended
sampling distances from the paved roads with different levels of average dally treffic.

16
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4.1.4 Spacing from nearby sources and other Considerations

Stations should not be located in an unpaved area unless there is vegetative ground cover year-round.

In case of emissions from a chimney resulting from natural gas combustion, the sampler should be
placed at least 5 meters from the chimney.

Samplers should not be located within 100 meters of resdentia wood burning appliances.
4.1.5 Other Requirements

Table 4-1 presents basic Siting criteriafor the placement of the PM2.s sampler. Thisis not acomplete listing of
gting requirements. Ingtead, it should be used as an outline to determine a sampler's optimum location.
Complete sting criteria are presented in 40 CFR 58, Appendix E.

Severd additiond factors must aso be consdered in determining where the sampler will be deployed. These
include accessibility under dl weather conditions, availability of adequate and stable power, and security of the
sampling personnd and equipment. The site should be able to provide sufficient power for the primary sampler,
a collocated sampler and an FRM performance evduation sampler.

The sampler must be Stuated where the operator can reach it safely despite adverse wegather conditions. If the
sampler islocated on arooftop, care should be taken that the operator's persona safety is not jeopardized by a
dippery roof surface during inclement weather. Consideration aso should be given to the fact that routine
operation (i.e., cdibrations, filter instalation and recovery, flow checks, and audits) involves transporting
supplies and equipment to and from the sampling site.

The security of the sampler itsalf depends mostly on itslocation. Rooftop sites with locked access and ground-

level siteswith fences are common. The security of the operating personnel, as well as that of the sampler must
always be consdered.
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Table 4-1 Minimum PM 25 Sampler Siting Criteria

Scae Height Above | Verticd and Horizonta | Other Spacing Criteria

Ground Digtance from

(Meters) supporting structure

(Meters)

Micro 2t07 >2 Should be >20 meters from trees.
Middle, 2t015 >2 Distance from sampler to obstacle, such
neighborhood, as buildings, must be twice the height that
urban, and regional the obstacl e protrudes above the sampler.
scale.

Must have unrestricted airflow 270
degrees around the sampler inlet.

Sampler is maintained in a horizontal plane
and is 2.0+/-0.2 meters above the floor or
horizontal surface.

Sampler inlet isat least 2 m but not greater
than 4 m from any collocated PM 44
sampler. (See40 CFR 58, Appendix A.)
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Figure4-1 Acceptable areasfor Micro, Middle, Neighborhood and urban samplers except for
micr o scale street canyon sites
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4.2 Sampler Installation

1) On receipt of a PM2.5 sampler, visualy ingpect it to ensure that all components are accounted for.
Notify the laboratory immediately of any missing or damaged equipment.

2) Carefully transport the sampler to the field Site. Secure the PM2.s sampler in its location keeping it leve.

3) Ingtdl the sampler inlet on the base unit and check dl tubing and power cords for crimps, cracks or
breaks

4) Turn on the sampler and perform alesk test with afilter in the filter cassette.

5) Allow the sampler to run and equilibrate with ambient conditions for about 15 minutes and cdibrate the
sampler as discussed in the section on Calibration Procedures.

6) Fill out theinitid Cdlibration form.
4.3 Sampling Operationsand Programming Sampler Setup
This section discusses the steps for programming the sampler for a sampling run.

1) Fill out top portion of run data sheet with information related to the sample collection such as Site
location or identification number, date and time of sampler setup visit, sample sart dete, filter ID (ID1)
and Station ID (ID2) number. The run data sheet is shown in Table 4-3 and the operator will receive it
with the filter cassette and thiswill be the chain of custody shest.

2) Ensure that the sampler is not operating and that there is enough time available to complete setup
procedures before its automatic sart. If the sampler isnot in the Stop Mode, press <F4:Run/Stop> in
the Main Screen.

3) Inspect the records of the sampler and the Sampler Annua Performance, Quarterly Performance and
Maintenance Check Sheet in Tables 3.1, 3.2, 3.3 and 7.1. Perform the scheduled maintenance,
verification and calibration activities. The verification and cdibration procedures are described in
Section 3. Keep arecord of the activities performed in the logbook.

4) After the performance verification is complete, return to the Main Screen by pressng <ESC> twice.
Press Rurn/Stop in the Main Screen to enter the Stop Mode. The sampler must be in a STOP mode to
enter asampling program.

5) Sdect asample filter from the lot provided by the [aboratory and usefiltersin sequentia order and
ensure that the sample date for the specified filter will occur within 30 days of the filter tare weighing. In
addition, teke at least one sparefilter. To ingdl aclean, unused 47 mm filter, lift the handle of the filter
exchange mechaniam in the Sampler into its upward pogtion to expose the areain which the filter
casttteisingaled. If afilter is currently ingadled in the sampling unit, remove the filter cassette with its
filter ingaled, and place it immediately into its box. A groove in thefilter holding mechanism dlowsthe
operator to gain better access to the filter cassette for removal. Take the new filter cassette with its
unused filter ingtalled out of its box, and place it carefully into the lower part of the filter holding well of
the filter exchange mechanism. The carrier contains adot and hole that fit into the appropriate locations

19



PM..5 Sngle Channel Sampler Procedures

of the lower part of the filter exchange mechanism. The enclosure of the sampling Sation servesasa
good storage location for the box of thefilter currently in use. Close the filter exchange mechanism.

NOTE: Make sure that the filter installed and thefilter ID # entered on the Field data sheet correspond.

6) To program the sampler for midnight to midnight sampling In Press <F5: SETUP> to access the Setup
Screen. and then confirm that the correct time, date and set flow rate are displayed on the Setup
Screen. If not, reset the sampler by pressing <F1:Edit>, then enter the correct data using the keypad.
PressENTER.

7) Press <ESC> to return to the Main Screen, then <F1:Setup> to enter the Filter Setup Screen.

8) Press <F1.EDIT>, then enter the sample run start time and start date, ID1 isfilter ID #sand ID2 is
Station ID# and press ENTER. Press <ESC> to return to the Main Screen.

9) If thefilter cassette magazine has a blank filter, then after entering thefilter ID#,
10)  Thesampler isnow ready to sample
4.4 Post Sampling Verification

1) Return to the sampling site within 96 hours (4 days) of the end of the sample collection period and
carefully remove the filter cassette in the carrier from the sampler by pulling on the handle of the filter
exchange mechanism. Place thefilter cassette with the carrier in the meta box for trangportation.

2) Place the metd box in a protective covering (polyethene bag) such that the cover does not come off.
Cover the box with blueice and place it in the cooler box. After retrieval from the sampler, care must
be taken to maintain the filter box as cool as possiblein anice-box and protect it from exposure to
temperatures above 4 °C.

3) Check the sampling run status on the Main Screen and note if the satusis other than OK. Press
<F3:Data> to view the filter data from the run. Record the Totd sample Time, Sampler Volume,
Sampleremovd date/time, Sampler’ s indicated ambient temperature and barometric pressure, find flow
rate, average flow rate, coefficient of variation of the flow rate, on the Sampler Run Data Sheet. If the
gatus codes is other than OK, then verify the vdidity of the sampling run from the output of the Filter
Data Screen . Press <F4:Pwr Dat> to view Power Outage Data Screen, until the filter Data Status
Codes Screen appear.

4) Also record, if the flow rate, filter temperature or € gpsed sample time were out of spec and if any flags
triggered by the sampler. Record unusud conditions that may have affected the sample. Press <ESC>
to return to the Filter Data Screen.

5) Record any comments or unusua conditions such as sampler tampering or mafunctions, congtruction
activities, fires or dust sorms on the form.

6) Ingtal anew filter cassette with carrier and repeet steps 1 through 9 of Section 4.3 for the next sampling
run.
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7)

Transport the metal box and store it in the refrigerator/freezer. Ship the box and the Sampler Run Data
Sheet(9), in protective bag with the filter magazine, to the lab. The mailing should be done as soon as
possible Monday, Tuesday, or Wednesday, using Federal Express Priority Overnight.

45 DataRetrieval From The Single Channd Sampler

This section discusses how to use the software RPCOMM with handheld persona computer to retrieve data
from the Partisol FRM 2000 Model sampler. This section isintended to be used together with the ingtructions
provided by the manufacturer of the PM2.s Single Channd sampler on their Internet Site (www.rpco.com). The
RPCOMM can aso be downloaded from the internet.

1

2)

3)
4)

5)

6)

7)

8)

Ensure communication is set up between the hand held PC and the desktop computer. Refer to the hand
held PC’ s operating manud for additiona guidance to set up a communications link between the hand held
PC and desktop computer. Ensure that the communication parameter between the handheld persona
computer and the sampler must agree.

Set up the desktop computer with Microsoft Windows CE Services software from the CD-ROM that was
enclosed with the hand held PC. Follow the documentation included with the hand held PC for setting up
the desktop compurter.

Install service pack SP for Windows CE onto the hand held PC.

Install RPCOMM and RPData for Windows CE onto the hand held PC. When dl the files have been
copied, the hand held PC will display an icon for RPComm for Windows CE. RPComm for Windows CE
isaprogram designed by R& P to download data from the Partisol FRM 2000 Model sampler.

To download data from the Main screen select “File€’ and then “Download Data’. At this point, the hand
held PC will ask if you would like to use the serid number of the R& P ingrument for the file name. Choose
“No” and then select afile name to use for storing the data. The operator should assgn a name to the
downloaded file that is reflective of the city and the date the download was conducted. For example, data
from the Port Angeles Stevens Middle School site was downloaded on December 9th, 1999, then thefile
name would be "pal20999.txt". The"pa" stands for Port Angeles and the date is mnmvdd/yy. For any Ste
that has two words in its name this would be the case, such as Mt. Vernon "mv". For steswith oneword in
the name, the operator could Smply use the first two letters so, for example, Colfax would be"co" and
Ellensburg would be "d". RPComm uses .txt as a default file extenson. The Download Data screen will be

displayed.

Sdlect “Download dl records’ to download al available records from the storage pointer to the end of all
data records. Press “start Download” to start downloading process.

View the data that has been downloaded. From the Main screen, sdect “File€’ and then “Open File...”.
Sdect the file and the hand held PC will display the Data File Format screen . Select Modd 2000 and the
type of format of datafile. Press“OK”.

View theraw datain the format that it was downloaded from the monitor, from the Main screen pressthe

“View Raw Data’ button on the toolbar at the top of the screen. Use the scrollbar at the right side of the
screen and go through the data.
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9) When the operator gets back to the office, transfer dl the files collected that day to the desktop computer.
Storing the data permanently on the hand held PC is not recommended because of its storage limitations and
the potentia for losng data due to battery failure.

10) Emall the datafilesto Sean Lundblad weekly.

45 QC Flow-Check Procedure

A flow rate verification check of the sampler flow rate is required every four weeks. The Sampler QC Check
Data Sheet provided in Table 4.3. These check datawill provide an indication of when flow limits of +4% have
been exceeded. The procedure for flow-rate verification check is described in Section 3.

Deviation of 4% or greater from the design vaue in flow rate during sampling require that the sample data be
flagged for potentia invalidation.

Changesin flow rate cdlibration of more than 4% as determined by a monthly field flow rate verification check
may cause invdidation of al samples collected since the last acceptable flow rate check.

1) Record the actual flow rate measured by the flow verification check device and the flow rate indicated
by the sampler.

2) Using the above information, caculate the percentage difference as.

élnd - Acty,

g8 Act H

3) If the sampler flow rate iswithin 96 to 104 percent of the measured flow rate at actua conditions and if
the sampler flow rate is within 96 to 104 percent of the design flow rate of 16.67 L/min, the sampler is

operating properly.

4) If either limit is exceeded, repest leak check procedure, as described in Section 3. Investigate and
correct any malfunction and recheck the flow. If necessary, recdibrate before sampling again.

QC % Difference = 100
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Table4-2 Initial Calibration Form

Partisol FRM Model 2000 Single channdl Air Sampler Calibration Sheet

Station ID Number Operator Name and Initids
58 -

Sampler Serid Number/State ID Impactor Serial Number
2025A2 / 200FA4

I nstrument Calibration Constant Values:

Screen Assignment Offset Span
Sensor Cdlibration Amb Temp:
Amb Pres.
Filter Temp Filter:
Cdlibration
Filter Compartment Filter Comp:
Cdibration
Flow Cdibration Flow Cdlib:
Software Verson: o Software Update
Signature Date
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Table4-3 PM 25 2000 Sampler Run Data Sheet

AIRS Number

Station Name Filter ID Number

Station Location

Sampler Serid # State ID #

Sample Date Cassette ID Number

Sample Removd Sample Ship Date

(Date/Time) (Date/Time)

Operator Operators Initids

Ambient temp. °C Ambient press. mm Hg
Sat Time Start Date

Stop Time Stop Date

Totd Sample Time

Sampled Volume m’ Flow Rate, CV %
Status Codes

Average Flow Rate |/minute

Min. Ambient temp. °C Min Ambient press. mm Hg
Avg. Ambient temp. °C  Avg. Ambient press. mm Hg
Max Ambient temp. °C Max Ambient press mm Hg

Comments by instrument operator (Unusud conditions, weeather etc.)

Areabdow for [ab use only

Sample temp. upon
receipt

Gross Weight (M)

Tare Weight (M)

g

ng

3

”y * 10
Total Volume

Sample Receipt Date

Cdculated Concentration

Comments by laboratory analyst
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Table4-4 PM,5 2000 Sampler QC Check Data Sheet

Station # Date:
Location: Time
State ID # Operator:
Thermometer Serid #

Certification Date:
Barometer Serid #

Certification Date
Flow Standard Serid #

Certification Date:

QC Check
TemperatureChedk
Ambient
Actua °C Indicated °C Difference °C
Filter
Adud °C Indicated °C Difference °Cc
PressureCheck
Actud mmHg Indicated mmHg Difference mm Hg
Flow Check
Actud L/min Indicated L/min % Difference %
Leak Check
External Lesk Check | Internal Leak Check |
Pass[ ] InHg Fall] InHg  Pass[] InHg Fall] In. Hg
, élnd - Acty,
QC % Difference = gA—ctH 100

Mail to the Quality Assurance Unit
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5 LABORATORY ACTIVITIES

Precison, accuracy, and calibration procedures for the |aboratory apparatus aong with filter preparation and
andysis are described in this section.

The microbaance will be located away from potentia sources of drafts such as doors, windows, aideswith
frequent traffic, ventilation ducts and equipment with fans.

47mm Teflon filters meeting the requirements specified in 40 CFR 50, Appendix L are used in the collection of

PM2s.

5.1 Equipment And Supplies

1)
2)
3)
4)
5)
6)
7)
8)
9)

Mettler MT5 Microbalance.

Smooth non meta forceps for filter handling

Petri dide dishes

Petri dishes (Optiond)

Primary weight standards (NIST tracegble weights with forceps)
Working weight standards

Static Deionizer

Casstterings

Magazines

5.2 Filter Procedures

521

Filter Handling

47mm Teflon filters meeting the requirements specified in 40 CFR 50, Appendix L are used in the collection of

PM2 5.

New filters will be placed in the conditioning environment upon arrival and stored there until the pre-
sampling weighing. Thefilterswill be handled usng smooth nonmeta forceps.

Do not fold or crease clean filters prior to weighing or use.

Pacefiltersin petri dish in a controlled humidity/temperature room or conditioning chamber to
equilibrate for at least 24 hours before weighing. Relative humidity (RH) must be held constant with a
mean value between 30 and 40%, with a variability of not more than +5%.

Temperature must be held congtant with a mean value between 20 and 23°C, with avariability of not
more than £2°C. RH and temperature must be checked and recorded on equilibration days (either
manudly or by a hygrothermograph) to assure compliance with these guiddlines.
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522

Record equilibration chamber mafunctions, discrepancies, and maintenance activities in the laboratory
log book or database.

Visual Filter Inspection

Visudly ingpect filters for the following defects before their initid weighing. Defective filters must be regjected and
returned to the manufacturer. Those defectsinclude:

523

Pinhole - A smdl hole gppearing as adistinct and obvious bright point of light when examined over a
light table or screen, or as adark spot when viewed over a black surface.

L oose material —If thereis any loose materid or dirt particles on the filter then the filter must be
discarded.

Discoloration - Any obvious visble discoloration that might be evidence of a contaminant.

Non-uniformity - Any obvious visble non-uniformity in the gppearance of the filter when viewed over
alight table or black surface that might indicate gradations in porosity across the face of the filter.

Other - A filter with any imperfection not described above, such asirregular surfaces or other results of
poor workmanship.

Filter Conditioning Procedure

Filters must be conditioned prior to weighing. Thelab istemperature and humidity controlled, with temperature
maintained a 20 - 23 °C +2 °C and humidity maintained at 30 — 40% RH +5%.

524

Petri dishes containing filters are left open for at least a 24-hour conditioning time period.

A uniquefilter identification number will be assigned to eech filter. The firgt two digits represent the year
and the next two digits denote the week in which the filter istare weighed. For example: A filter number
9912X XXX signifiesthat the filter was tare weighed in the 12" week of the year 1999.

Record the filter identification numbers of the filters being conditioned into the Filter Conditioning Log
book or database. Record the date and time.

After 24 hours record the end date and time. Record the minimum, maximum and average (mean)
humidity and temperature readings for the 24-hour time period.

Initial Weighing Procedures (Tare Weight)

Filters must be weighed on an andytica baance with a minimum resolution of 0.001 mg (1 ng) and a
repestability of 1ng. Each baance must be identified by abaance number and cdibrated annudly.

All QC data should be recorded on the Internal Quality Control Log Sheet (Figure 5.1), alaboratory log book
or database encompassing al e ements of the Internd Qudity Control Log Sheet.

1

2)

Zero the baance according to manufacturer's directions.

Perform aQC "Standard Weight" check on the analytica balance. Two sets of Class 1 mass reference
standards (100 mg and 200 mg), traceable to National Ingtitute of Standards and Technology, will be
used for microbadance verification. One s, the “Primary Standards’, will be re-certified annudly; the
second s, the “Working Standards’, will be used during routine operations, checked quarterly against
the Primary Standards, and re-cdibrated as necessary. Following verification of the microbaance using
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the Primary Standards to within tolerances of +3ng, weigh each Working Standard 7 times. The
difference between each set of values must be £3ng; a mean vaue will then be determined to be the
“trueg’ vaue and al subsequent weighing must be within +3ng of the true weight.

3) Using asmooth nonmeta forceps select a conditioned filter. Place the filter over the *°Po deionizing
unit for 30-60 seconds to reduce static eectricity. Be careful not to bump the filter againgt the chamber
opening. Place thefilter in centered on the weighing pan to avoid corner load errors.

4) Allow the microbaance to stabilize. Once the stability detector goes off, record the pre-sampling
weight with the filter identification number in the Weight Log book or a computer database. Each filter
will be weighed at least twice until the weights agree within 15nyg; if not, troubleshooting and reweighing
arein order.

5) Carefully return the filter to the gppropriate petridide dish with the filter ID Barcode on the petri dide
dish.

6) For thefilters to be used at the Sites, each filter will be ingtdled in afilter cassette, marked with an
assgned number and put in the filter magazine. The filters can be delivered / picked up by afied
operator with the Field data sheet /Chain of Custody form. This form will have a bar-code indicating
the filter identification number.

7) The pre-sampling (tare) weighing shall be within 30 days of the sampling period.

NOTE: Filters have been tare weighed in numerica sequence, with lower numbersfirst. Operators will usethe
filtersin the correct numerica sequence, thereby maintaining relative consstency in time between tare and fina
weightsfor dl filters. Operators will use the filter magazine with an earlier week number prior to thefilter
magazi ne with alater week number onit. For example: Use the magazine with the number 99113705 (tared in
11" week) before 99133701 (tared in 13" week)

5.2.5 Quality Control Checks During Weighing
During the filter weighing process, the following QC checks are recommended.
5.25.1 Laboratory Temperature and Humidity Checks

Prior to each weighing session record that the previous 24-hour mean and peak temperature and humidity
vaues meet pecifications (see section 5.1). After every 10 filters are weighed the [ab conditions will be
checked. If the lab conditions vary beyond the acceptance criteria for temperature or humidity a Corrective
Action Report form must be completed. All the filterswill be reweighed once the specified lab conditions have
been re-established.

All pre-sampling filters will be weighed twice. At the end of a 10 post sampling filter weighing sesson, one of
the filters must be selected to be reweighed. Weight should be within 10ng of the origind weight; if nat,
troubleshooting and reweighing are in order.

5.25.2 Lot Blanks, Laboratory Blanks and Field Blanks

Three types of filter blanks are used for QC checks:
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Lot blanks are used to determine filter weight stability over along period of time. Three unsampled
filters from each new filter lot will belot blanks. After aninitid 24- hour conditioning, these three lot
blanks will be reweighed periodicaly. These measurementswill be recorded in a QC notebook or
database. The weightings will continue until the 24-hour weight change islessthan 15 ng. Thiswill
determine the pre-conditioning period for that entire lot.

Lab blanks go through the same processes as regular filters. The filters are pre-conditioned, weighed,
refrigerated, post-conditioned and reweighed. Lab blanks do not leave the lab environment. If the
weight change exceeds 15 ny, it indicates contamination in the conditioning chamber. Corrective
actions will be performed to prevent this contamination from re-occurring.

Feld blanks are sent with regular filters to the field and go through the environmental exposure to
gandard field operations without actudly using thefilter to take asample. The field blank is returned
aong with the regular filtersfor andyss.

The suggested frequency for the field blanks is 12-18 blanks in a year for asampler operating at a1 in 3 day
schedule and for a sampler operating every day would have 36 to 54 blanks. The schedule of field blanks will
be such that at least one blank will be weighed during each post sampling sesson. The pre and post sampling
weights will be recorded in the QC lab data form or equivaent database. If the weight change exceeds 30 ny,
contamination during trangportation or a the sampling site may be occurring. Corrective steps must be taken to
prevent this from hgppening again.

5.2.6 Receipt of Sampled Filters:
Upon receipt of the sample from the field, the sample custodian should follow these steps:

1) Verify that the temperature of the cooler’ sinterior was maintained at or below 4°C from the time of
shipment until receipt at the [aboratory. Remove the filter cassette from its metd box and examine the
container. If debrisisfound in the metal box after the filter has been removed, record that the sample
has been flagged as questionable.

2) Examine the fied data sheet and determine whether al data needed to verify sample validity and to
caculate mass concentration are provided. Void the sample if data are missing or unobtainable from a
field operator or if asampler mafunction is evident.

3) Match the filter identification number with the correct Field Data Sheet. Remove the filter from the filter
cassette and trandfer the filter to afilter-handling container labeled with the corresponding filter number.
The filter will be handled with clean, smooth nonmetal forceps and ingpected for any damage that may
have occurred during sampling. If damaged, note the sample has been flagged as questionable.

4) Trandfer thefilter to its bar-code labeled petridide dish then to the conditioning chamber and alow the
filter to condition for at least 24 hours.

5.2.7 Storage of Exposed filters

If the post sampling weighing session is not scheduled immediately the filters will be stored in arefrigerator.
After thefilters have been weighed they will be returned to the refrigerator.
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5.2.8 Filter Conditioning Procedure

Filters must be conditioned prior to post-weighing. The exposed filters will be conditioned smilar to an
unexposed filter.

5.2.9 Post Sampling Filter Weighing (Gross Weight)
The following steps should be followed during post sampling filter weighing.

1) Place the defect-free filter(s) in a conditioning environment and alow them to be equilibrated for a
minimum 24 hours.

2) The pogt-sampling conditioning and weighing shal be completed within 240 hours (10 days) after the
end of the sample period. However, if thefilter ismaintained at 4°C or less during the entire time
between retrieva from the sampler and the start of the conditioning, the weighing shal be completed
within 30 days of the end of the sample period.

3) Repeat the steps 1 through 4 described in the Initid Weighing Procedure Section.

4) At least one lab blank should be weighed during each weighing sesson. |If the pre- and post sampling
weights for the lab blanks disagree by more than 15 ng, repeat the measurements. If the pre and post
sampling weights for the field blanks disagree by more than 30ng, repeat the measurements. If the two
measurements il disagree, troubleshoot and take appropriate corrective step.

5) One routine filter should be reweighed at the end each post weighing session. Record this replicate
measurement. If this replicate measurement differs from the origind weight by more than 15 ny,
reweigh thefilter. If the measurement gtill disagrees, trouble shoot and take appropriate corrective
action, such as reweighing al or some of the previoudy weighed filters, reweighing the working
standards or servicing the microbalance.

5.2.10 Filter Voiding Criteria and Procedures

Each filter will be inspected for damage. If the damage on afilter causes a negative net weight, the filter will be
voided. Filterswill dso bevoided if during the weighing process the filter integrity is compromised; the filter is
dropped, damaged or contaminated.

5.2.11 Internal QC

During the filter weighing sesson, the following QC checks are recommended. Record QC deata, including the
actua and measured weights, the date and the operator’ s initials, on the internal Quality Control Log shet,
laboratory log book or database.

1) Zero and Cdlibration Checks - After each weighing, the operator will re-zero the balance. The
cdibration of the balance must be checked every 10 filters. A set of standard Class-S Weights (these
weights may be the same set used for theinitia "standard weight” check) should be used at levels
bracketing the filter weights. These weights must also agree within £0.5 mg. Larger discrepancies
should be corrected immediately. When cdlibration checks exceed acceptable limits, dl previoudy
weighed filters must be rechecked.
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2) Tare and Gross Weight Checks - On each day of operation, the operator should reweigh 5 to 10% of
the exposed per batch. All the unexposed filters will be reweighed. Weights of clean filters should be
within £15 ng of origind vaues; if not, troubleshooting and re-weighing are in order. However, if the
difference exceeds £15 ng, the laboratory QC supervisor should investigate immediately.

3) QC Officer Duties - The QC officer should keep a bound laboratory logbook or database. These
logbooks or database should contain al QC data, including balance calibration and maintenance
information, interna routine QC checks, and independent audits.

5.2.12 Calculation of PM2s Net Filter Loading
The gross weight minus the tare weight of a PM2 s filter is the net weight of PM: s for thet filter. Each cdculation

of this process must be independently validated. Section 6 presents information regarding the cal culation of
PM 2.5 mass concentration.
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Table5-1 Internal Quality Control Log Sheet

Balance ID Number E110110

Balance Operator S. Davis

Quality Control Supervisor

C. Minish

Date Standard Weight Zero Check Calibration Check Tareand Gross Weight Checks
Checks (=3 ) (=3 )
Original | Observed | Original | Observed | Original | Observed | Filter ID | Original | Observed | T/G*
Value Value Value Value Value Value Vaue
Value
9/30 | 100.000 99.999 0.000 0.000 100.000 99.999 09123546 | 140.740 | 140.730 T
9/30 | 200.000 199.999 200.000 199.997 09234701 | 141.707 | 141.717 G
& Tare or Gross Measurement
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6 CALCULATIONS VALIDATIONS AND REPORTING OF PM 25 DATA
This section discusses caculations, vaidations and reporting of PM2 s data.

6.1 Calculations
6.1.1 PMz25Concentration

1) Cdculate the totd volume of air sampled:
v=Q, t” 10°

where:

V = totd volume of air sampled, n;

Q. = average sampler flow rate, I/minute;

t = total eapsed sampling time, minutes; and
10° = Conversion factor, m’/L

2)  Cdculate total PM2.s mass concentration in mg/m:

— (M gross_ Mtare) -

PM,, = v 10°

Where:

PM.2.5 = PM2.5 mass concentration, mg/nm
Mgress = gross (find) weight of filter, mg;
Miare = tare (initid) weight of filter, mg;

V = tota sample volume, n*; and

10® = conversion factor, ng/mg

6.2 Calculation Validation

Data that are needed to compute the mass concentration of PM s originate from two main
sources. field operations and laboratory operations. Data must be vaidated to ensure that al
reported PM2.s measurements are accurate relative to the overal scope of the quality assurance
program. When the find mass concentration of PM2.5 in a sample has been computed, the
vaidation procedure not only will check on these computations, but dso will ad in the flagging
of questionable mass concentrations (i.e., extremey high or low vaues). Therefore, should a
mass concentration approach the primary or secondary ambient air quality standard, this
vaidation procedure will provide checksfor al preiminary field and laboratory operations. The
steps of the cadculation validation procedure are as follows:

1) Gather the following data for each sample.

Totd sampling time (minutes)
Average actua volumetric flow rate, Qa (I/minute)
Tare and gross weights, Wt and Wg, of the PM s filter (mg)

2) Recd culate the tota mass concentration of PM2 s for 7 samples per 100 (minimum of 4
per lot). These suggested frequencies may be adjusted based on accumulated
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experience and leved of dataquality. Decrease the frequency if experience indicates that
data are of good quality, or increase it if data are of margina or poor quality.

3) Compare each validated PM 2.5 concentration with the originaly reported vaue.
Correct any errorsthat are found, initia them and indicate the date of correction. If a
high percentage of errorsis found, check additional calculated values. If consstent
errors are found, check al vauesin the block of dataand investigate and correct the
cause.

4) Scan all total mass concentration values; note those that appear excessvely high or low
and investigate. Repeat Steps 2 and 3 for those samples.

5) If al mass concentration computations appear correct and questionably high or low
vaues dill exig, review dl raw daa (i.e,, sample time, average actud volumetric flow
rate) for completeness and correctness.

6.3 Final Data Validation

Data that has been reviewed by the Qudity Assurance Unit and found to satisfy the
requirements of this procedure and the criteria defined in the Washington State Department of
Ecology Air Monitoring Quaity Assurance Plan will be certified as valid. The Critica Data
Criteria Table is used to validate the data.

6.4 DataReporting

Datais coded into telemetry system database from the |aboratory reports. After the dataiis
logged and edited the Data Management Unit will prepare quarterly and annud summary
reports and transmit the data to EPA.

7 MAINTENANCE PROCEDURES

This section presents the regular maintenance schedule that dlows the sampling network to
operate for longer periods of time without system failure. The operator may find that increases
of the routine maintenance frequencies are necessary due to the operationa demands on the
samplers. All maintenance activities are to be documented in the sampler logbook. Table 7.1 is
asummary of required maintenance procedures and frequencies.

The EPA Reference Method for PM2 s Specifies alarge number of maintenance items to ensure
that the collected samples meet the PM2.s monitoring program Data Quality Objectives. These
maintenance items are listed below, grouped by the frequency of required maintenance.

7.1 Supplies And Tools Recommended For Maintenance:

1) Ammonia based generd purpose cleaner

2) Cotton swabs

3) Small soft-bristle brush
4) Paper towels
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5)
6)
7)
8)
9)

Distilled water

Silicone-based stopcock grease

Small screwdriver

Small crescent wrench

Pocket knife

7.2 SpareParts

1
2)
3)
4)

Spare gaskets

O-rings

Batteries

Anything dse that might wear out

7.3 Five Day Maintenance

The following maintenance items are to be serviced every 5 sample days:

1) Service Water Collection Jar:

Inspect the water collection jar on the PM 1o inlet and empty if necessary. To empty the jar,
unscrew the glass collector jar from the black metd top, empty the jar, and replace. Ensure
that atight sed is made between the jar and the metd top.

2) Clean the WINS Impactor Well:

Clean the WINS impactor well according to the following ingructions:
Perform any required sample recovery from a previous sample run, if necessary.

Ensure that the sampler isin the STOP mode by pressing the F4 key in the
Main Screen. Open thefilter exchange mechanism by pulling out on the black
handle.

Push back on the filter exchange mechanism dightly and lift the metd rollers
through the dots on the guides. Let the filter holder settle downward, avay
from the WINS impactor. With adownward motion, remove the WINS

impactor.

Separate the WINS impactor from the adapter (below the impactor). Grasp
the top and bottom halves of the WINS impactor and unscrew the two haves.

Remove the impactor well assembly from the bottom half of the WINS
impactor. Remove the top of the impactor well assembly by lifting upward.

35



PM:.5 Sngle Channel Sampler Procedures

Vi)

viii)

xii)

Remove any previoudy-ingaled filter from theimpactor and discard. Clean the
top and bottom using a dry paper towel. If necessary, use a genera-purpose
cleaner.

Ingpect the O-ring in the top of the impactor well assembly. Replace or
lubricate with O-ring lubricant, if necessary. Place anew 37 mm borosilicate
glassfilter into the impactor well. Lubricate the filter with 42 to 44 drops (1 ml)
of impactor ail.

Reassembl e the impactor well and the WINS impactor. Be sure to keep the
unit upright during reassembly to prevent spillage of the impactor oil.

Reinsart the WINS impactor into the adapter. Insert the WINS impactor and
adapter back into the sampler.

Pass the rallers on the filter exchange mechanism through the dots on the
guides. Pull on the black handle to fully open the filter exchange mechanism.

To reduce fidd service time, spare impactor wells can be prepared. Field
sarvicing would then involve only the exchange of the impactor wells.

3) Perform externa leak check as described in section 3.2.10.

7.4 Monthly Maintenance

The following maintenance items are to be serviced every month.

1) Clean PMyo Inlet.

)

i)

Remove the sampler inlet by gently lifting the complete inlet upward off the
auminum sample tube. Disassemble the upper and lower inlet halves by
unscrewing the top accel eration assembly from the lower collector assembly.

Clean the top accderation assembly: Mark the top plate deflector cone and
lower plate with a pencil to facilitate proper orientation in reassembly. Remove
the four phillips-head screws from the top and lift the top plate off. Clean the
insect screen with genera-purpose cleaner and abrush. Clean dso the top
plate deflector cone and internd surface of the acceleration assembly. Check
the O-rings. Reassemble the acceleration assembly.

Clean the lower collector assembly: Clean the threads on the lower collector
assembly. Using a generd-purpose cleaner, clean the collector assembly walls
and bottom side as well as the three vent tubes. Clean thedrain holeand rain
collection jar. Be sure to ingpect the brass nipple to the water collection jar for
blockage. Clean if necessary.

Apply alight coating of slicone vacuum grease on the cork gasket indde the
cap to the collection jar. Grease the two inlet-to-male-inlet tube seding O-

rngs.
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v)

Reassemble the two haves of the PM10 inlet. Hand tighten only. Reingtdl the
PM 10 inlet onto the sample tube.

2) Clean WINS Impactor Housing and Impactor Jets.

)

i

vii)

Perform any required sample recovery from a previous sample run, if necessary.
Ensure that the sampler isin the STOP mode by pressing the F4 key in the
Main Screen.

Open thefilter exchange mechanism by pulling out on the black handle. Push
back on the filter exchange mechanism dightly and lift the metd rallers through
the dots on the guides. Let thefilter holder settle downward, away from the
WINS impactor.

With a downward motion, remove the WINS impactor. Separate the WINS
impactor from the adapter (below the impactor). Grasp the top and bottom
halves of the WINS impactor and unscrew the two halves.

Service the WINS impactor well, if necessary. Using adry paper towel and/or
cotton swabs, clean the insgde of the WINS impactor housing and impactor jets.
Use an dl-purpose cleaner, if necessary.

Reassembl e the impactor well and the WINS impactor. Be sure to keep the
unit upright during reassembly to prevent spillage of the impactor oil.

Reinsart the WINS impactor into the adapter. Insert the WINS impactor and
adapter back into the sampler.

Pass the rollers on the filter exchange mechaniam through the dots on the
guides. Pull on the black handle to fully open the filter exchange mechanism.

7.5 Quarterly Maintenance

3) Inspect and Grease PM 1o Inlet O-rings:

)

Remove the PM 10 inlet and inspect the O-rings that seet againgt the sample
tube. Replace or lubricate the O-rings as necessary.

4) Clean Sample Tube and Inspect Bulkhead Fitting O-rings:

D)
i)

i

Remove the PM 10 inlet from the sample tube by pulling straight up.

Loosen the nut on the bulkhead fitting at the top of the enclosure. Side the
sample tube up and out of the bulkheed fitting. Be sure to note which end of the
sample tube goes into the bulkhead fitting.

Clean the ingde of the sample tube usng dry paper towd or a suitable brush.
Use a genera-purpose cleaner, if necessary.
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iv) Ingpect the bulkhead fitting O-rings. Replace or lubricate the O-rings, as
necessary.

V) Insert the correct end of the sample tube into the bulkheed fitting and gently
push until the tube stops. Tighten the nut on the bulkheed fitting to ensure a
watertight fit.

Vi) Reingdl the PM 10 inlet on top of the sample tube.
Vii) Perform a sampler leak-check.
5) Ingpect and Service Vacuum Tubing, Fittings, Electrical Connections.
i) Ingpect al vacuum tubing, pneumatic connections, fittings, and electrica
connections for excessive wear. Replace as necessary.

7.6 Six Month Maintenance

1) Replaceln-line Air Filter:
i) Open the sampler door and remove the four screws holding the bottom access
cover to the pump compartment. Be careful not to lose the lock washer holding
the eectrical grounding connection to the lower right-hand screw.

ii) Locate the large in-linefilter in the top of the pump compartment.

iif) Remove thefilter. Be careful to note the direction of flow as indicated on the
dde of thefilter. Be sureto ingdl the replacement filter in the same direction.

V) Ingtal the replacement filter.
V) Perform a sampler externa leak check.

Vi) Reattach the pump compartment cover. Be sure to secure the ectrical
grounding wire to the lower right-hand screw.

2) Clean Air Screens

i) Remove the three rain hoods that cover the vents on the side of the sampler
enclosure.
i) Each vent is covered with aremovable air screen.

iif) Remove the air screens and clean with water. Dry thoroughly before
resssembling.

iv) Reassemble the air screens and reattach the rain hoods.

3) Check System Board Battery Voltage
i) Turn off the sampler and disconnect the sampler from the power source.

ii) Open the door to the dectronics compartment (behind the sampler display).
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i

vii)

The sampler uses two batteries on the circuit board at the back of the
electronics compartment. Each need to be tested.

To test the round battery on the circuit board, measure the voltage across the
ground (“GND”) test point in the center of the interface board and the top of
the round battery. Thisvoltage should be at least 2.5 VDC. Replaceif

necessary.

To test the socket battery, measure the voltage across pins 14 and 28 on U4.
Thisvoltage should be at least 2.5 VDC. Replaceif necessary.

Close the eectronics compartment door. Reconnect the sampler to the power
source and turn the sampler on.

If either battery was replaced, follow the ingtdlation proceduresin this
Procedure to ensure that the sampler clock is set, the default sampling times are
entered and the sampler is calibrated.

7.6 Other Maintenance

Wipe down the interior of the sampler’s case to remove bugs, dirt, and/or water deposits that
may have collected ingde the case. This may be required more frequently during summer
months. Ingpect the cooling ar intake filter during the summer months and clean if necessary.

7.7 Software Update

For Software Update contact the Calibration and Repair Unit.
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Table 7-1 Routine Maintenance Activities

EQUIPMENT

FREQUENCY

ACTION

WINS Impactor

Every 5 sampling days

Replace with clean WINS
Impactor

Collector Assembly

Water Collector Jar Every 5 sampling days Clean
Tubing and fittings Every 5 sampling days Replace as necessary
Upper and Lower Monthly Clean

Inlet O-rings Monthly Inspect, replace if damaged
Inlet O-rings Quarterly Remove, ingpect, and lightly coat
with vacuum greese
Sampler down tube Quarterly Clean
Down tube water sedl Quarterly Ingpect and replace if necessary
gasket
WINS impactor gasket Quarterly Inspect, lubricate and replace if
and O-rings necessary
Air intake and fan Quarterly Clean
Vacuum motor As needed Replace if needed
Power lines Ingpect on sample- Replace as necessary
recovery days

8 DATAFORMS

Blank dataforms are provided on the following pages for the convenience of the manud user.
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Table8-1 PM,5 2000 Sampler QC Check Data Sheet

Station # Date:
Locetion: Time
State ID # Operator:
Thermometer Serid #

Certification Date:
Barometer Serid #

Certification Date
Flow Standard Serid #

Certification Date:

QC Check
TemperatureChedk
Ambient
Actual °C Indicated °C Difference °C
Filter
AdLd °C Indicated °C Difference °Cc
PressureCheck
Actua mmHg Indicated mmHg Difference mm Hg
Flow Check
Actud L/min Indicated L/min % Difference %
Leak Check
Externa Leak Check | Internal Leak Check |
Pass[ ] InHg Fall] InHg  Pass[ ] InHg Fall] In. Hg
_ élnd - Act,
QC % Difference = WH 100

Mail to the Quality Assurance Unit

41



PM:.5 Sngle Channel Sampler Procedures

Table8-1 PM 252000 Sampler Run Data Sheet

AIRS Number

Station Name Filter ID Number

Station Location

State ID #

Sample Date Cassette ID Number

Sample Removd Sample Ship Date

(Date'Time) (Dae'Time)

Operator OperaorsInitias

Ambient temp. °C Ambient press. mm Hg

Sat Time Start Date

Stop Time Stop Date

Totd Sample Time

Sampled Volume M® Flow Rate, CV %
| Status Codes

Average Flow Rate L/min

Min. Ambient temp. °C  Min Ambient press. mm Hg

Avg. Ambient temp. °C Avg. Ambient press. mm Hg

Max Ambient temp. °C Max Ambient press mm Hg

Comments (Unusua conditions, weather efc.)

Areabelow for lab use only
Sample temp. upon

receipt °C Sample Receipt Date

Time
Gross Weight (V) ng Caculated Concentration
Tare Weight (M) ng

M]_Q3 - g
TotalVolume

Comments by lab anayst
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Table8-2 PM 25 2000 Sampler Annual Performance and M aintenance Check Sheet

Freguency Jan | Feb | Mar | April | May | June | July | Aug | Sept | Oct | Nov | Dec | Acceptance Criteria
One Point Flow Rate Oncein 4 Weeks * 4% of the Transfer
Verificaion Standard
Flow Rate multi-point 1Year Or if One * 4% of the Transfer
Verificaion Point Failure Standard
Flow Rate Calibration If Multi-Point * 4% of the Transfer
Falure Standard
Temperature Multi-point UYear + 2°C of Standard
Verificaion
Temperature Cdibration If Multi-Point + 2°C of Standard
Falure
Pressure Verification | OnceindWeeks | [ | | [ [ T [ [ T 1T T 1T 1L 1T 111 | | | + 10 mm Hg.
Pressure Cdlibration UYear + 10 mm Hg.
Clock/timer Verification | Oncein 4 Weeks 1 min/month
Disassamble, Inspect and | Oncein 4 Weeks
Clean Sample Inlet
Clean Interior of Sample | Oncein 4 Weeks

Case
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Table 8-3 PM 25 2000 Sampler Quarterly Performance and Maintenance Check Sheet

External Leak Check Every 5 Sampling 80 mi/min
Events 8.5"Hg/30 sec
Internal Leak Check Every 5 Sampling 80 mi/min
Events 8.5"Hg/30 sec
One-point Temperature | oncein 4 Weeks + 4°C of Standard
Verificaion
Water Collector Bottle Every 5 Sampling
Inspection Events
Impactor Well Cleaning | Every 5 Sampling
and Qiling Events
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Table 8-4 Internal Quality Control Log Sheet

Balance | D Number

Balance Oper ator

| Quality Control Supervisor

Date

Standard Weight Zero Check Calibration Check Tareand Gross Weight Checks
Checks (=3 ) (=3 )
Original | Observed | Original | Observed | Original | Observed | Filter Original | Observed | T/G*
Value Value Value Value Value Value ID Value Value
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Table 8-5 Initial Calibration Form

Partisol FRM Model 2000 Single channdl Air Sampler Calibration Sheet

Sampler Data Impactor Data

State ID Number: Serid Number:
200FA4

Instrument Calibration Constant Values:

Screen Assignment Offset Span

Sensor Cdlibration Amb Temp:

Amb Pres:.

Filter Temp Filter:

Cdlibration

Filter Compartment Filter Comp:

Cdlibration

Flow Cdibration Flow Cdlib:

Software Version: Software Update

Signaure Date
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